INTRODUCTION
The total wind power installed in the world grew since 1992, from 2.5 GW to 40 
WIND TURBINE MECHANICAL MODEL
The mechanical power , at the wind turbine axis, is obtained from the aerodynamic equation, [1] :
where:
ρ is the air density; 2 R π is the rotor swept area; p c is the turbine power coefficient, function of λ and β according to (2) , [2] . (2) λ is the tip-speed ratio; β is the blades pitch angle, and 
where,
is the induction generator transient reactance.
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The squirrel cage induction generator internal voltage variations are calculated using (8) and (9), [3] .
[ ] ( 1 1 ) is the stator leakage reactance.
Doubly Fed Induction Generator (DFIG) Connected to
Transmission Grid Simulation. For this type of generator, the machine can be represented by the equivalent circuit shown in Figure 3 , referred to stator, for grid connection through terminal voltage. The current source represents the current provided by the PWM conversor C2, Figure 4 . It's calculated from the definition of the real and reactive powers which will be delivered to the grid through C2, [4] . The doubly fed induction generator internal voltage variations are calculated using (12) and (13), [5] .
[ ]
Where and are the voltage dq components from the PWM conversor C1, referred to stator, Figure 4 .
For the proposed methodology, the pitch angle β is controlled when wind speed variations occur, like some real wind turbines. The block diagram of the control is shown in Figure 5 . 
DFIG Machine Controls
Rotor Excitation Control -Conversor C1. Through it can control the machine rotational speed and hence the turbine mechanical power, . Simultaneously, the generator terminal voltage, , can be controlled through . The dq domain allows a decoupled control, [6] , Figure 6 . Grid Side Control -Conversor C2. The current is enforced by the conversor C2 action, based on the reference signal from its control. The control strategy uses the instantaneous power theory, [7] . The reactive power through C2 is defined by the user according to desired power factor. The real power through C2 is defined by the dc voltage, , Figure 4 . The control, Figure 7 , acts to ensure that C2 real power be equal to rotor real power, . Three-phase to ground fault Simulation. The first case simulated is a 150ms three-phase to ground fault at the bus Tacaimbó. In Figure 9 is shown the generator terminal voltage for Poção Wind Farm with SCIG. In this simulation can be seen a voltage drop after the disturbance. For high wind generator output power can be larger than its nominal power, and the machine mechanical limits can be exceeded. In Figure  11 is shown the power for a wind speed 8% larger than the average wind speed. Here, DFIG does not use pitch control. uses the pitch control, the power can be maintained. In Figure 12 , the power for a wind speed 20% larger than the average wind speed is shown. Simulations were done wind speeds. The output electric power decreases according to wind speed decreases. The output power for a wind speed 13% smaller than the average wind speed is shown in Figure  13 . Here, the DFIG does not use the pitch control. In e 1, the variables along the text are defined. 
